The 
INTRODUCTION
Although magmatic inflation plays an important role in crustal thickening of continental arcs (Lee et al., 2015; Perkins et al., 2016) , how it affects collisional orogeny remains uncertain. This is exemplified by the existing crustal-thickening models of the Tibetan Plateau involving (1) constant-volume lithospheric shortening without mass exchange between crust and mantle (e.g., England and Houseman, 1986) , (2) volume-reduction lithospheric shortening during which eclogitized mafic crust foundered into the mantle (e.g., Le Pichon et al., 1992) , and (3) volume-gain lithospheric shortening coeval with magmatic inflation and thus further crustal thickening due to syncollisional mantle melting (e.g., Yin and Harrison, 2000) . To address this issue we use regional geology and new geochemical data from Neogene volcanic rocks to show that central Tibet has been uplifted >2 km by >15 km of basaltic inflation since 25-20 Ma.
CENOZOIC VOLCANISM IN CENTRAL TIBET
Our study area is located in the northern Qiangtang terrane within the Eocene-Oligocene Fenghuo Shan thrust belt (Fig. 1A) . Although Paleogene volcanism dominates the Qiangtang terrane, whereas Neogene-Quaternary volcanism dominates the Songpan-Ganzi terrane on the two sides of the Paleogene Fenghuo Shan thrust belt, our study area is unique in that it records nearly continuous volcanism from 35 to 4 Ma (Wei et al., 2004; Liu et al., 2004; Jin et al., 2010) (Fig. 1) , allowing us to monitor the temporal evolution of the source regions. We obtained two new 40 Ar/
30
Ar ages of ca. 6 Ma (Figs. DR1 and DR2 and Table DR1 in the GSA Data Repository 1 ), similar to existing K-Ar ages of the same rocks (Fig. 1B) . We analyzed the geochemistry of the dated rocks that show A-type granitoid composition, low Mg numbers from 22 to 51, and high values of high field strength elements (HFSE) ( Fig. 2 ; Table DR2 ). An HFSE-enriched magma can be generated by crustal anatexis of tonalitic, granitic, and metasedimentary rocks (Patiño Douce, 1997), or fractionation of basaltic melt (e.g., Schmitt et al., 2000 (Baker et al., 1995; Rapp and Watson, 1995) . This interpretation is further supported by the differences in large ion lithophile element concentrations (e.g., Ba and Sr) and incompatible element ratios (e.g., Ba/Rb or Rb/Sr) between our samples and the contemporary mantle-derived high-Mg potassic volcanic rocks ( Fig. 2D; Fig. DR3 ). High CaO (≥1.78 wt%), V (≥44 ppm), and Cr (≥5.37 ppm) contents rule out metasediments or felsic granulite as the sole melting sources (e.g., Skjerlie and Johnston, 1992; King et al., 1997) , whereas the Sr-Nd values between those of the Paleozoic ophiolites in Central Asia and the mafic granulite xenoliths in the Neogene volcanic rocks of central Tibet (Fig.  2C ) require a juvenile basaltic source. Because La/Yb values are positively correlated to crustal thickness (e.g., Profeta et al., 2015; Farner and Lee, 2017) , the higher Neogene La/Yb (or Sm/ Yb and Gd/Yb) values than those of the Eocene volcanic rocks (Figs. 2D and 2E) indicate further crustal thickening after 25-20 Ma. Using normative quartz, albite, and orthoclase (Winkler, 1979), we estimate >10-15 kbar pressure for the Neogene source (Fig. DR4 ). The source temperature is estimated to be >900 °C ( Fig. 2A ) (Green and Pearson, 1986) , consistent with the equilibrium temperatures of 800-1100 °C for the xenoliths in the Neogene volcanic rocks (Hacker et al., 2000; Lai et al., 2011) and required by the high HFSE concentrations (King et al., 1997) . The drier and hotter Neogene source region ( 
MAGMATIC INFLATION AND FORMATION OF THE TIBETAN PLATEAU
The high La/Yb value (>20) Eocene volcanism and implied thickened (> 35 km) crust (Wang et al., 2008) , Yin, 2010) . However, the even higher Neogene La/Yb values cannot be related to the same mechanism, because central Tibet is covered by flat-lying early Miocene lacustrine strata, indicating that thrusting had ended by that time (Yin et al., 2008) . The modern Hoh Xil basin was part of the much larger Eocene-Oligocene foreland basin of the Fenghuo Shan thrust belt. The foreland basin was partitioned into the northern and southern subbasins by the Kunlun fault ca. 25-20 Ma (Yin et al., 2008) (Figs. 1 and 3) . The two subbasins were essentially at the elevation at the end of the Paleogene thrusting, similar to the modern Indus and Ganges Plains in the Himalayan foreland. However, the southern subbasin (Hoh Xil) at ~5 km is currently >2 km higher than the northern subbasin (Qaidam) at ~2.9-2.7 km, which was attributed to possible southward lower crustal injection (Yin et al., 2008) or mantle upwelling in the sense of Molnar et al. (1993) (see Yin, 2010) . Because lower crustal flow does not explain Neogene volcanism, we attribute the surface uplift of the southern subbasin to basaltic underplating through mantle melting (Fig. 3) . This model is consistent with the lack of Cenozoic volcanism in the northern subbasin that is at a lower elevation north of the Kunlun fault. The northern Qiangtang terrane and the Hoh Xil basin are bounded by the Fenghuo Shan thrust belt, which ceased motion in the late Oligocene; therefore, uplift of the Hoh Xil basin must have been coupled with the uplift of the northern Qiangtang terrane, where our samples were collected (Fig. 1) .
Quantifying the magnitude of magmatic inflation depends on how the crust is compensated, which cannot be determined uniquely. This is because the estimated crustal thickness of central Tibet varies drastically, from ~60 km based on dense-array broad-band seismology (Tseng et al., 2009 ) to >75 km based on multiscale gravimetric modeling (Xu et al., 2017) . We consider the simplest case that central Tibet is under Airy isostasy and its crust has been thickened from 40 to 70 km during the Cenozoic India-Asia collision. This yields ~15 km of magmatic thickening (dH) as dh/dH = (1 -ρ c /ρ m ) (Lee et al., 2015) , where surface uplift, dh = 2 km, crustal density, ρ c = 2.8 g/cm 3 , and mantle density, ρ m = 3.2 g/cm 3 . We acknowledge that this estimate could vary if the current elevation is partially supported by an upwelling mantle with our estimate as an upper bound, or dragged down by eclogitized crustal material with our estimate as a lower bound (e.g., Lee et al., 2015) . Our assumed 70 km crustal thickness and the estimated 15 km magmatic inflation in the Neogene require central Tibet to have been thickened by ~15 km in the Paleogene; this can be attributed to the combined effect of Fenghuo Shan thrusting and magmatic inflation. Together with the inference that magmatic underplating has also contributed to Cenozoic thickening of the southern Tibet crust (Yin and Harrison, 2000; Zhu et al., 2017) , mantle melting may have played an equal or even more dominant role than tectonic deformation in constructing the thickened Tibetan crust. Our results imply that syncollisional magmatism from mantle melting is an important process of collisional orogeny, which has not been considered in the state of the art geodynamic models (e.g., Sternai et al., 2016) . 
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